Tumors arising in the pancreatico-biliary system arise from the same embryological source and share several similar clinical features. For both sites, the mortality rate is high and early diagnosis is difficult Despite these similarities, there are clear epidemiologic differences between cancers of the biliary tract and cancers of the pancreas. Gallbladder cancer is more frequent in females, whereas pancreatic cancer is more frequent in males. High-risk populations for gallbladder cancer include Native American Indians and Hispanic Americans.
Introduction
The digestive tract begins as a simple, straight tube, but during in the fourth to seventh week of embryological development, a series of changes allow epithelial buds to protrude into the surrounding splanchnic mesoderm. Eventually, these simple buds will become the liver, the gallbladder, the bile ducts, and the pancreas. It is quite remarkable that tumors arising in the parent tissue (the original foregut or small bowel) are extremely uncommon, but tumors of the bilio-pancreatic organs are much more frequent and much more aggressive. This suggests that during embryological development there has either been a loss of a normal system for tumor suppression, or a gain of a growth-stimulating factor, such as an oncogene. In this paper we will review the frequency, major risk factors, and preventive strategies that may help us understand and reduce the burden of these aggressive tumors.
Frequency of bilio-pancreatic tumors

Biliary tract
Within the biliary tract, tumors of the gallbladder are more frequent than tumors of the ductal system. The frequency of tumors at this site (ICD 156) in various Westernized countries ranges from about 2 to 6 per 100,000/year [1] . Some countries such as Japan, Poland, various South American countries, and certain racial groups (Native American Indians) have excessively high rates for biliary tract cancer. One explanation might be that the original ancestral inhabitants of North and South American arrived about 20,000 years ago from Asia and could have carried with them lithogenic genes predisposing to biliary tract cancer [2, 3] . It is possible that the high risk of biliary tract cancer in other countries, such as Japan and Poland, might also be explained by a high frequency of lithogenic genes. Biliary tract tumors represent one of the few cancers where female rates are two to three times higher than male rates. The higher rates for biliary tract tumors in females as well as the international and racial variation can be largely explained by variations in the frequency of the major risk factorgallstones. Table 1 lists countries with high risk of biliary tract cancer. Rates are yearly age-adjusted incidence rates per 100,000 [1] .
Pancreas
In most populations, pancreatic cancer is more frequent than biliary tract cancer: age-adjusted yearly rates in many Western countries are about 5-10/100,000/year [1] . Table 2 lists several countries at high risk of pancreatic cancer. Pancreatic cancer is about 25% more frequent in males than females, presumably because smoking -the major known risk factor for this cancer, has been more common in males.
Pancreatic cancer is about 50% more frequent in black populations than white populations. The reason for this racial difference (which is also observed for lung cancer) is 
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unexplained: it does not appear to be due to racial differences in smoking, but might possible be caused by racial differences in the ability to detoxify carcinogens in tobacco smoke [4, 5] .
Risk factors
Biliary tract cancer
Gallstones are the major known risk factor for biliary tract cancer. As illustrated in Figure 1 , there is a strong 
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gallstones [6, 7] . For Native American Indians, the risk is about 20-fold greater, presumably because gallstones develop at a very early age in this population. The mechanism linking gallstones and biliary tract cancer is still "unknown, but may be related to infection or irritation caused by the stones. Biliary tract cancer is more frequent in typhoid carriers, suggesting that persistent bacterial infection is an important risk factor [8, 9] . In certain Asian countries parasitic infection of the biliary tract markedly increases the risk of biliary tract cancer [10] . Other suspected risk factors for biliary tract cancer such as reproductive factors and obesity probably alter the risk of biliary tract cancer by increasing or decreasing the risk of gallstones.
Pancreatic cancer
Pancreatic cancer is strongly related to smoking: smokers have about a 2-to 3-fold increased risk of pancreatic cancer and, as with lung cancer, the risk of pancreatic cancer increased with the number of pack-years of exposure [11, 12] . There are several other known causes of pancreatic cancer. Chronic pancreatitis, which, in most countries is due to prolonged excessive drinking causes about a 15-fold increased risk of pancreatic cancer [13] . Hereditary pancreatitis, a rare familial form of pancreatitis, frequently leads to pancreatic cancer: the estimated life-time risk of pancreatic cancer in these patients is about 30% [14] . There are several other genetic disorders that increase the risk of pancreatic cancer [15] . A partial list includes familial pancreatic cancer syndrome, BRCA2, FAMM (familial atypical mole melanoma) syndrome, hereditary nonpolyposis colon cancer, familial adenomatous polyposis, LiFraumeni syndrome, and the Peutz-Jeghers syndrome. The locus for the genes for all of these syndromes is now known, and all are believed to be autosomal dominant. BRCA2 is probably the most important, accounting for perhaps 5%-10% of all sporadic cases of pancreatic cancer [16] . In some studies, diabetes has been shown to be a risk factor for pancreatic cancer, but the relationship is uncertain, since diabetes can be an early symptom in the development of pancreatic cancer [17, 18] .
Although coffee was originally suspected to be linked to pancreatic cancer, most recent studies have failed to find any significant relationship between coffee consumption and pancreatic cancer. Table 3 summarizes known risk factors for both biliary and pancreatic tumors. relationship between the prevalence of gallstones and gallbladder cancer in populations at low, moderate and high risk for this tumor. Case-control studies have shown that persons with gallstones have a four to five-fold increased risk of biliary tract cancer compared to persons without
Time trends
It is only in recent years that clinicians have been able to diagnose pancreatico-biliary tumors with a high degree of accuracy. Therefore any slight changes in incidence or mortality rates for these tumors in the past several decades may simply represent a higher degree of diagnostic certainty.
In the past few years, biliary tract cancer rates have not changed appreciably, but in most countries, because of [20, 21] smoking trends, there has been a predictable increase in rates for pancreatic cancer. However, in the United States, male smoking rates are decreasing, while female rates are going up, suggesting that in future decades, the current gender differences in frequency of pancreatic cancer will disappear.
Prevention strategies
What are the future prospects for the prevention and control of these highly malignant tumors? Since the introduction of new laparoscopic techniques for cholecystectomy, cholecystectomy rates have increased worldwide which will eventually reduce the incidence of gallbladder cancer. From data obtained by ultrasound surveys, we know that currently about one third of patients with gallstones have already undergone cholecystectomy. As more persons undergo cholecystectomy for symptomatic gallstones, fewer gallbladders will remain where gallbladder cancer might develop. For pancreatic cancer, reduction in smoking, which is responsible for about 30% of all pancreatic cancers, offers the best chance for reducing the frequency of this lethal tumor. Consumption of a 'prudent' diet (low in fats and total calories, high in vitamins) would also be beneficial.
